Mind-body therapies are commonly recommended to treat vasomotor symptoms, such as hot flushes and night sweats (HFNS). The purpose of this systematic review was to evaluate the available evidence to date for the efficacy of different mind-body therapies to alleviate HFNS in healthy menopausal women and breast cancer survivors. Randomised controlled trials (RCTs) were identified using seven electronic search engines, direct searches of specific journals, and backwards searches through reference lists of related publications. Outcome measures included HFNS frequency and/or severity or self-reported problem rating at post-treatment. The methodological quality of all studies was systematically assessed using predefined criteria. 26 RCTs met the inclusion criteria.
Introduction
Hot flushes and night sweats (HFNS) or vasomotor symptoms are experienced by 65-80% of healthy menopausal women in Western cultures [1] [2] . Women often describe these symptoms as recurrent periods of flushing, sweating and an intense heat sensation on their face and upper chest. HFNS are associated with disturbances of the temperature-regulating mechanism in the hypothalamus, triggered by a natural decline in oestrogen levels during the menopause transition [3] . Symptoms typically begin one year prior to menstrual period cessation and 10-30% of post-menopausal women continue to experience symptoms throughout their lives [4] . Symptoms can disrupt sleep, work and other daily activities [5] [6] .
HFNS are especially problematic in breast cancer patients, affecting 65-85% of women [7] .
Treatments such as chemotherapy or adjuvant endocrine treatments can compromise ovarian function, resulting in rapid reduction of oestrogen levels -the major cause of HFNS [7] . Breast cancer survivors might have more frequent and severe flushes than women who undergo normal menopause [8] .
Moreover, HFNS can last for several years, which can reduce treatment adherence [9] . Hormone replacement therapy (HRT), an effective treatment for HFNS, is usually contraindicated, particularly in oestrogen receptors positive cancers, due to cancer reoccurrence risks [10] . Therefore, there is a need among well women and breast cancer survivors for safe and effective non-hormonal treatments that are free from side-effects to support management of HFNS.
Mind-body interventions include methods that are designed to "enhance the mind's capacity to affect bodily function and symptoms" [11] . Such interventions include relaxation, paced breathing, clinical hypnosis, yoga, mindfulness, reflexology and cognitive behavioural therapies (CBT). Although these interventions have shown promise for the management of menopausal complaints by reducing stress reactivity, enhancing mood, wellbeing and improving sleep [4] , their effectiveness for vasomotor symptoms remains less clear. Recent meta-analyses have emphasised the need for large randomised clinical trials (RCTs) to generate a sufficient evidence base to guide future clinical treatment decisions around the use of mind-body therapies for troublesome vasomotor symptoms [5, 12] . In addition, three recent commentaries or position statements have been published; however recommendations vary including the use of CBT and clinical hypnosis [13] to hormone replacement therapy [14] , selective serotonin reuptake inhibitors (SSRIs) and serotonin norepinephrine reuptake inhibitors (SNRIs) [15] .
None of these statements were based on systematic review of the available literature of mind-body interventions for vasomotor symptoms. A recent systematic review of non-hormonal treatments of vasomotor symptoms did not include mind-body therapies [16] . Although a systematic review was published previously on this topic [17] , it was based on searches which are now seven years old and did not include the more recent RCTs that have utilised CBT based interventions. The inclusion of CBT based interventions is important as behavioural and cognitive components of CBT may provide women with helpful behavioural strategies and awareness of activities that might trigger HFNS. In addition, the skills developed as part of CBT based programmes can give women a greater sense of control over their HFNS leading to symptom reduction. A UK NICE guidance [14] report focused only on papers that used frequency of HFNS as an outcome which lead to the exclusion of some mindbody trials; we include frequency, severity and problem-rating as HFNS outcomes in this review.
The aim of this systematic review was to critically evaluate evidence from available RCTs regarding the efficacy of mind-body therapies to alleviate HFNS in healthy, menopausal women and breast cancer survivors. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [18] were used. We also outline major limitations in the current literature and discuss directions for future research.
Methods treatment (ET)) and HFNS frequency decreased significantly in both groups and remained significant at 6 months follow-up. Nevertheless, reductions were faster in the ET group than in the relaxation group. Zaborowska et al [43] reported a significant reduction in HFNS frequency in the relaxation group compared to the placebo (but not the other comparators: acupuncture or ET) group.
In a pilot study [48] no between group differences in HFNS was observed between relaxation training using deep breathing and guided imagery when compared with a waitlist condition. Nedstrand et al [40] compared relaxation with acupuncture and again, although both groups improved in HFNS frequency, there were no significant between-group differences at post-treatment or follow-up. More recently, Fenlon et al [49] compared applied relaxation (deep breathing, muscle relaxation and guided imagery) with a waitlist control group. There was a significant reduction in both flush frequency and severity ratings at post-treatment compared to the control group; severity, but not frequency, improvements were sustained at follow-up.
Paced respiration
Paced respiration involves taking 6 to 8 slow deep breaths per minute while inhaling through the nose and exhaling through the mouth [47] . Four RCTs were included. Interventions lasted for 4-16 weeks and only one RCT reported a follow-up period [47] .
Freedman and Woodward [45] reported decreased HFNS frequency following paced-respiration compared with progressive muscle relaxation and electroencephalographic biofeedback (control groups) using physiological measurement of HFNS frequency. Subsequently Freedman and colleagues [46] compared paced respiration with EEG biofeedback again and showed similar results for paced respiration. Nevertheless, in Huang et al [52] , a paced respiration intervention using a portable guided-breathing device was significantly less effective than a music-listening intervention in decreasing both frequency and severity of HFNS.
Carpenter et al [47] compared paced respiration, an attention control condition of fast shallow breathing, or usual-care control but no significant changes were found between groups.
Mindfulness encourages individuals to discriminate more accurately between thoughts, feelings and physical sensations whilst developing a non-reactive awareness of these [53] . 53 studies were identified. 46 papers were excluded for not meeting inclusion criteria. 5 papers were further excluded for not being an RCT [54] [55] or did not use HFNS as an outcome measure [56] [57] [58] . Therefore, two RCTs were included in the final analysis. Carmody et al [59] reported beneficial effects of MBSR on HFNS bother (but not HFNS frequency) at 9 and 20 weeks post-treatment. Bower et al [61] compared a mindfulness intervention group or to a wait-list group. The intervention led to significant reductions in HFNS although effects were not maintained at 3-months follow-up.
Hypnosis / Mental Imagery
Hypnosis aims to create a deeply relaxed state using mental imagery where individuals are guided to respond to the therapist's suggestions for changes in subjective experience, alterations in perception, sensation, emotion, thought, or behaviour [62] . It is argued that regular practice of clinical hypnosis improves parasympathetic tone, resulting in reduced HFNS symptoms [63] .
78 studies were identified. 75 papers were excluded. Three full-text articles were assessed. Two RCTs examined the possible effects of hypnosis on HFNS in breast cancer survivors [64] [65] and one RCT [63] in well women. Interventions lasted for 5-8 weeks and only one RCT reported a follow-up period [63] .
Elkins et al [64] showed that breast cancer survivors who received five weekly sessions of clinical hypnosis experienced fewer HFNS compared to a waitlist control group; also, a 69% reduction in hot flushes relative to baseline. In another trial [65] , breast cancer survivors who received eight weekly sessions of hypnosis experienced a 80% reduction in hot flushes at post-treatment relative to baseline, although it should be noted that the sample size was small (N=15).
One RCT [63] was identified in healthy women showing that hypnosis resulted in significant reductions in both self-reported and physiologically measured HFNS compared to a structured control condition; findings remained significant at 12 week follow-up.
Cognitive Behavioural Therapy (CBT)
The CBT approach aims to help individuals to moderate change overly negative cognitions (thoughts and beliefs) and unhelpful behaviours in order to help alleviate troublesome emotional and/or physical symptoms and improve their quality of life.
26 studies were identified. 22 papers were excluded for not meeting the inclusion criteria. 
Reiki/Pilates
We did not find any RCTs examining the effects of reiki or pilates on HFNS.
Discussion
The aim of this systematic review was to examine available evidence to date regarding the efficacy of a range of mind-body therapies to alleviate HFNS in well women and breast cancer survivors. The majority of the interventions focused on hot flush frequency as the main outcome. Fewer studies focused on ratings of hot flush severity or problem ratings. Of those that did, reductions in hot flush problem or severity ratings were reported for interventions utilising applied relaxation training (breast cancer patients), paced respiration (healthy women), mindfulness (healthy women) and CBT (healthy women and breast cancer patients).
CBT, including paced respiration was shown to be effective for HFNS for breast cancer survivors [70] and healthy, menopausal women [73] . Moreover, during interviews conducted at the end of these trials [71, 73] women reported positive experiences of the intervention and considered paced breathing as particularly helpful [83] [84] . Findings from this review suggest that interventions that include breathing and relaxation techniques may help reduce HFNS reporting in well women, although evidence was less strong for paced breathing applied to breast cancer survivors [47] .
Nevertheless, since RCTs often combined paced breathing or other relaxation exercises with other therapies, such as mental focusing [50] , making it thus difficult to differentiate the effects of yoga from engaging in other physical activities. In fact, exercise has not been found to impact upon HFNS over and above control conditions in recent trials [81] [82] . Although yoga may have other benefits, its efficacy for alleviating HFNS is, therefore, yet to be established [12] .
Finally, there were few RCTs examining the effects of reflexology, clinical hypnosis or mindfulnessbased interventions for troublesome HFNS; although some trials of self-hypnosis and mindfulness reported promising results for both breast cancer survivors and well women, there is still insufficient research to consider any as evidence-based treatments.
Possible mechanisms behind the beneficial effects of mind-body interventions on HFNS
While underlying mechanisms remain unclear, there are several ways in which mind-body interventions might alleviate troublesome vasomotor symptoms. Behavioural interventions, such as hypnosis, mindfulness and/or other relaxation therapies are reported to reduce sympathetic activity, decrease sympathoadrenal reactivity, and enhance parasympathetic output, which may, in turn, reduce HFNS reporting [4, 85] . Such interventions may also reduce symptoms by improving other indices of psychological and physical health. For instance, interventions involving physical activity, such as yoga, have been reported to reduce body fat and improve lipid profiles [86] , as well as alleviate stress and low mood difficulties [87] , which have, in turn, been associated with HFNS problem rating and severity [88] . Moreover, changes in other lifestyle factors (e.g. diet, smoking) might also be associated with the beneficial effects of behavioural interventions on symptom reporting [89] .
Mindfulness-based interventions might enable individuals to be less reactive to stressors and foster adaptation to troublesome symptoms in an effective way [90] [91] . Although more large RCTs are needed to establish their efficacy on HFNS, such interventions might be promising for managing stressors that can accompany the menopausal transition.
In regards to possible mechanisms of action of CBT in reducing vasomotor symptoms, the cognitive component of CBT encourages women to identify and challenge negative thoughts and/or beliefs about themselves and their symptoms [92] . The behavioural component of CBT involves increasing women's participation in pleasurable activities, such as relaxation and exercise. CBT may thus provide helpful behavioural strategies and awareness of activities that might trigger HFNS [94] . Such skills can provide a greater sense of control over HFNS, which has been associated with symptom reduction [71, 73, [94] [95] . By reducing emotional distress associated with the occurrence of flushes, CBT may also ameliorate reactions to HFNS that would otherwise exacerbate them [93] . Hunter and Chilcot reported that negative beliefs about HFNS were the strongest predictors of problem rating [97] and treatment effects on HFNS problem rating scores have been shown to be mediated by changes in beliefs about coping/control of HFNS and sleep [98] . CBT might work mainly at the level of symptom perception and cognitive appraisal where attention training away from bodily experiences and balancing overly negative appraisals might help to improve women's experiences of HFNS [99] .
Methodological quality of studies
Not all participants completed the interventions in the examined studies and data were not always analysed on an intention-to-treat basis. This may have introduced bias, overestimating the benefits of examined interventions. Only some of the studies reported treatment adherence rates, of which some studies indicated that adherence was positively associated with better outcomes. Whether adherence to the treatment sessions was affected by cancer-related symptoms or side-effects of cancer treatment was not reported; similarly, not all studies reported adverse effects and reasons for dropouts. Finally, since the control groups usually consisted of usual care, researchers and participants were not blinded to the interventions, possibly introducing bias. Future studies should ensure rigorous methodology and reporting, mainly adequate randomization, allocation concealment, intention-to-treat analysis, and blinding of at least outcome assessors. Future studies would also benefit from examining outcomes in terms of both the frequency of symptoms and the severity of self-reported problems associated with the symptoms. In addition, clear descriptions of the interventions should be provided together with a description of expertise of the instructors. Finally, although there was heterogeneity of the included interventions it is likely that different interventions share common techniques or common mechanisms. Therefore, to support understanding of why interventions may, or may not, work it is necessary to examine the efficacy not only of the global intervention but also of the components within interventions that may influence intervention efficacy. This would help support the optimal design of future interventions.
Limitations
We excluded other cancer populations where HFNS can be particularly problematic [100]. We also excluded exercise as a mind-body intervention but reviews were recently conducted in this area [80, 82] . Few RCTs included long-term follow-ups, thus findings remain unclear in terms of the longer effects of the examined interventions for vasomotor symptoms. Findings from healthy women may not generalize to women with breast cancer or other populations because of differences in the underlying aetiology of HFNS [99, 102] . In addition, although HFNS in the groups appear to be physiologically similar [103] , the higher frequency and severity of symptoms experienced in breast cancer survivors may require more intensive therapies [104] . Additional testing in more diverse groups is thus warranted. Placebo effects have been observed in trials evaluating complementary therapies for vasomotor symptoms [105] . However, some studies indicated sustained benefits postintervention, when the placebo effects would be expected to diminish. Finally, not all trials included comparison conditions that controlled for non-specific effects of treatment; such effects cannot therefore be ruled out.
Conclusion
This systematic review found little to moderate evidence for long term effectiveness of clinical hypnosis, yoga, mindfulness and reflexology interventions for vasomotor symptom relief in healthy menopausal women and breast cancer patients. Consequently, there is still insufficient research to consider any as evidence-based treatments. Findings were more consistent for the effectiveness of CBT and relaxation therapies. In line with the recommendations of the North American Menopause Society [13] this review supports the use of CBT as a relatively risk free non-pharmaceutical therapy for the management of vasomotor symptoms. Although NAMS recommend the use of clinical hypnosis, this analysis suggests that further trials are required. Mind-body interventions may offer a safe and inexpensive alternative to HRT treatments, particularly for women seeking non-hormonal therapies either instead of HRT or in addition to it. More rigorous research is needed to compare the effectiveness of mind-body interventions and to understand how these interventions work.
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